High glucose-induced proteome alterations in hepatocytes and its possible relevance to diabetic liver disease.
Hyperglycemia can cause several abnormalities in liver cells, including diabetic liver disease. Previous research has shown that high blood glucose levels can damage liver cells through glycoxidation. However, the detailed molecular mechanisms underlying the effects of high blood glucose on the development of diabetic liver disease have yet to be elucidated. In this study, we cultured a liver cell line (Chang liver cell) in mannitol-balanced 5.5 mM, 25 mM and 100 mM d-glucose media and evaluated protein expression and redox regulation. We identified 141 proteins that showed significant changes in protein expression and 29 proteins that showed significant changes in thiol reactivity, in response to high glucose concentration. Several proteins involved in transcription-control, signal transduction, redox regulation and cytoskeleton regulation showed significant changes in expression, whereas proteins involved in protein folding and gene regulation displayed changes in thiol reactivity. Further analyses of clinical plasma specimens confirmed that the proteins AKAP8L, galectin-3, PGK 1, syntenin-1, Abin 2, aldose reductase, CD63, GRP-78, GST-pi, RXR-gamma, TPI and vimentin showed type 2 diabetic liver disease-dependent alterations. In summary, in this study we used a comprehensive hepatocyte-based proteomic approach to identify changes in protein expression and to identify redox-associated diabetic liver disease markers induced by high glucose concentration. Some of the identified proteins were validated with clinical samples and are presented as potential targets for the prognosis and diagnosis of diabetic liver disease.